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ABSTRACT 


Tests were conducted in the NASA/ARC Unitary Plan Wind Tunnels during 
April and May 1973, on an 0.030-scale replica of the Space Shuttle Vehicle 
Configuration CA. Aerodynamic loads data were obtuined at Mach numbers 
trom 0.6 to 3.5. 


The investigation included Tests IAQA, B and C on the integrated 
(launch) configuration and Tests OAL2A and C on the isolated orbiter (entry 
configuration). The integrated vehicle was tested at angles of attuck and 
sideslip from -8 deg.eces to +8 degrees, The-isolated orbite*s was tested 
at angles of attack from -15 degrees to +40 degrees ani angles of sideslip 
from -10 degrees to +10 degrees as dictated by trujectory considerations. 
The effects of orbiter/external tank incidence angle and deflected contre? 
surfaces on acrodynamic loads were also investigated. 
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ENDIA OF MODI lTGURTS 
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Ne Model Installation Photographs. 
a. Lutegrauted (Launch) Vehicle Mountcd in the 43 
ARC 9 x f Et. Tunnel 
b. Isolated Orbiter (Intry Configuration ) 5h 
Mounted in the ARC 8 x 7 It. Tunnel 








ENDEX OF TABULATED PRESOURK DATA 


COMPONENT 
VOLUMI: ‘/ 
TEST ITAA 
Orbiter Fuselage 
Orbiter Base 
Upper MPS Nozzle 
VOLUME 8 
TEST TAQA 
OMS Nozzle 
Body Flap 
OMS Pod Outside 
Lower Wing Surface 
VOIUME 9 
TEST -TAQA 
Upper Wing Surface 
teft Vertical Tail Surface 
Right Vertical Tail Surface 
APU Inlet 
SRM Booster Base 
VOWUME 10 
TEST TAQA 
CRM Booster 


Leon 
ON ~718 


T1L9-90)) 


905-1029 
1030-1146 
1147-1263 
1264-1896 


1897-2529 
2930-2730 
2731-2931 
2932-3003 
3004 - 31.32 


3133-3614 
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INDee OF TABULATED PREASURE DATA (Contdanied) 


COMPONENT 
mzbornead Wraals 
xternad “unk Base 


VOINME 11 


‘Lit'T TASB 


Orbiter Fuselage 

Orbiter Base 

Upper MPS Nowule 

OMS” Nownle 

Body Flap 

OMS Pod Outside 

Lowey Wing Surface 

VOLUME 12 

TEST TAQB 

Upper Wing Surface 

Left Vertical Tail Surface 

Right Vertical Toil Surface -- - 

APU Inlet 

SRM Booster Base 

SRM Booster 

External Tank 


Mxternal Tank Base 


PACIES 
304 Gl LOB 


WL DAG | 


de 306 
wpe 380 
383-67 
468-524 
525-581 
582-638 
639-955 


956-1272 
1273-1377 
1378-1482 
1483-1538 
1539-1610 
1611-1850 
1851-P119 


2120-2176 
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ENVEX OF TABULATED PRESSURE DATA (Continucd ) 


COMPONLN' Paci 


‘din! 
1 ts = Bert 


VOLUME 1.3 


Tus TAQC 
Orbiter Fucelage PaliG 


Orbiter Buse Nayeliyo 


i Upper MPS Nosuvle WPL eGR 

OMS Nozzle te SIA 

ih Body Flap 650-718 

: CMS Pod Outside 719-785 

5 VOLUME 14 

4 TEST TAQC 

| Lower Wing Surfacc 786-1185 

~o Upper Wing Surface | 1186-1565 

‘ Left Vertical Tail Surface 1586-1712 
Right—Vertical—Tail Surface 1713-1839 

VOLUME 15 
TEST IA9C 
ed APU Inlet 1340-1893 





= SRM Booster Base 189-1974 
as SRM Booster 1975 -PP70 
External Tank OTT G16 


External Tank Base POL 2692 





END OF TABULATED DREAMER DATA (Conte aed ) 


COMPONENT ACIS 


VOLUMES 10 


whe! OALA 
Orbiter Buselace Lela 
Orbiter Base NSO-S5OL 
Uppex MPS Nousle GOO 30 
OM Nouzle O31-717 
Body Flup 718-96 
OMS Pod Sutside 797-875 

VOLUME 17 

TEST OALCA 
Lower Wing Surface 875-1269 
Upper Wing Surface 12°70-1663 
left Vertical Tail Surface 1664-1795 
Right Vertical Tail Surface 1796-1927 
AYU Inlet 1928-1979 

VOLUME 13 

THOT OAS 
Orbiter Fuselage 1-327 
Orbiter Base 328~ 351 
Upper MPS Nozzle 352-15 
OMS Nozzle 16-459 
Rody Flap 460-501 
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COMMOR ENT 
OMe Pod Ohi bode 
Power! Wha one Cie 
Upper Willa ouactaee 
Bete Vertiend, feeb ooetace 
Rieht Vertient) Uhl Surface 


ATU Inlet 





et ee pee 


COonediided ) 


pr 3 iia. faa Se 


PALM 
ee 
PL ew mate 
fade 4 4 
aly ear 
VOPR 1OOL 


Fim hoa 


CHIVODUCITON 


Mae Oe shecente Aspe hoodie opree Ohattle jaded wee teoted Ta the 
Un tbery Dot wilnad Tanned th ARC otaebinge Apriiloo, ond canttiaudae through 
Mey be. bef a volleawias 


| TAGA Lb evoot lPrandonde Aprhd @ lo Apri la, loys 
a. CAI, A 1i-toot Triungonde Apel Lobo Aprhd 09, Los 
LAge O<fettoot Gupersomte Apel iy bo May 2, Loe 
OALSC Mxfefoot Cupersonde May i? Go May 8, 1973 
TAU) QxfeLoob dupersonte Muy O to May J, Loy 


The testing was conducted dn all three Lego el the Ce Phan Wiad 
‘Tunnels to obtuln a Mach number range from 0.0 to 3.5. Avrodynomte Loudu 
data were obtulued Lor the ascent and entry confirurautblony. The olfuets 
of control surtece deflections were also tnovestiyuted. 


his report vonulety ot 3 volumes of foree dutu and 15 volumes of 
pressure data for u total of 18 volumes urronged in the following manner: 


VOUME NO, CONTENTS 


1 TAIA Lorce data 

IAQB and IASC force data 

OAL2A and OAL2C force data 

IAIA plotted pressure data 

IA93 and ITAIC plotted pressure data 
OAI-4 and OALEC plotted pressure data 
IAQA tabulated pressure data 

3 orbiter fuselage 


“Sow fu: Fc 


b) orbiter base 

c) upper MPS nozzle 
g TAQA tabulated pressure data 

a) OMS nouzle 

b) Body fiay- 

¢) QMS pod outside 

(d) lower wing surface 
9) a tabuluted pressure data 
upper wing surface 
left vertical tail surface 
right vertical tail surface 
APU inlet 

¢) SRM booster base 
LO TAQA tabulated pressure duta 
3 SRM booster 


pBae&rt 


b) external tank 
c) external tank bage 





INTRODUCTION (CONTINUED ) 


At ITAGB tabulated pressure drta 

a) orbiter fuselage 

b) orbiter base 

3 upper MPS nozzle 

d) OMS nozzle 

e) body flap 

f) OMS pod outside 

g@) lower wing surface 
le ITA9B tabulated pressure data 


external tank 
external tank base 


a) upper wing surface 

b) ieft vertical tail surface 
c) right vertical tail surface 
ad) Apu inlet 

e) SRM booster base 

£) SRM booster 

g 

h 


PO ON ON fy 


13 IASC tabulated preasure data 
a) orbiter fuselage 
; b) orbiter base 
: ¢) upper MPS nozzle 
a) OMS nozzle 
(e) body flap 
(£) OMS pod outside 
1h IASC tabulated pressure data 
(a lower wing surface 
,b) upper wing surface 
c) left vertical tail surface 
(d) right vertical tail surface 
15 TA9C tabulated pressure data 
APU inlet 
SRM booster base 
SRM booster 
external tank 
external tank base 
tabulated pressure data 
‘sbiter fuselage 
orbiter base 
upper MPS nozzle 
OMS nozzle 
body flap 
OMS pod outside 
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INTRODUCTION (CONCLODHD ) 


< OALWA tubulated pressure data 
| lower wing, surface 
b) upper wing surface 
ey lett vertleal tall surtace 
; right vertical tail surface 
e) APU inlet 

1& OALPC tabulated pressure data 

Ail components 
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a, 


Oo YMBOL 


the 


RN/L 


> 6 & DW R 


SUBSCRi 
l i 


gc ° 


SADSAC 
SYMBOL 


CP 


MACH 


Q(x) 


a( PSF ) 
RN/L 


BETA 
PSI 
PHI 


BREF 


ZMRP 


NOMENCTATURE 
Gener 


DEFINITION 

speed of sourd; m/see, ft/sec 
pressure covfficient; (py, - peo)/4 
Mach number; V/s 

pressure; N/m*, pst 


dynamic preseure; Lfepv’, N/m”, psf 


unit Reynolds number; per m, per ft 
velocity; m/nes, ft/sec 

angle of atteck, degrees 

angle of sideslip, degrees 

angle of yaw, degrees 

angle of roll, degrees 


mass density; kg/m, sluge/ft3 


Reference & C.G. Definitions 


base area; me, ft: 
wing span or reference span; m, ft 
center of gravity 


reference length or wing mean 
nerodynamic chord; m, ft 


wing eres- or reference eres; m°, ft° 
moment reference point 

moment reference point on X axis 
noment reference point on Y axis 


moment ruference point on Z axis 


base 

local 

gtrti: conditions 
Lotal eonditions 
tree stream 


ll 


oO IMBOT, 


ere ernetr-erdarerees 


'N 


rn 
— fe 
aa Cp 


L/) 


L/D» 





BADBAC 
OYMBOL 


CN 
CA 
CY 


CAB 


CAP 


CIM 


CBL 


CL 
CD 
CDB 


CDF 
CY 

CIM 
CLN 
CEL 


L/v 


L/D) 


NOMENCTATIRE (ContLaued) 


Body «Ax he Gye bom 


DERINTETON 


normil-fores eoolPLedents Ne or 
is 


nxinlefores coeffletont; UkLal Lorce 


side-Loreo coolfietent; fide toree 


qs 

ad hd tre 

base-foree cooftictent; base SOE 
Yu 


“Ay (Py > Pm)/a83 

forebody axinl force cocfficient, Cy - Cay 

pitchiny-moment coefficient; pitching moment 
Wlpep 


yaving-moment coefficient; Yo anes MOUONe 
re 


rolling-moment coefficient; TORE t nomen’ 
wn 


Stability-Axis System 


lift covfficient; ae 
q 


drag coefficient; Ore 
qo 


buseedrag coctficient; pave drei 


Qv 


forebody drag coefficient; Ch - Cy, 


side-force cocfficient; Side force 


qs 
pitchinyg-moment coe ltictent; pitching moment 
Be 


yuwing-moment coefficient; Mone Tom 
th 


rolling-moment coclfieLent; rot nt women’ 
eo 


Lit-to-drag ritlos Cp/ty, 


Litt bo Lorebody drag rutio; CLL Chyp 


1? : 





OYMBOL 


Bry 
Or 
by 
by 


fy 


PLOT 
OYMBOL 


RUDDER 


ELEVON 


RUDFLR 


ORBINC 


BRTAT 
ALPHAT 
LB 

LT 

LS 

LIM 


LNP 


BV 


io (gee ge = ee ee Se ba a a eee ere ee eS 


ie. 2 Se ee ee 


NOMENCLATURM (CONTINUID ) 


ADDITIONS (2O OPANDARD LIB! 


DEFINITION 


ru*;-* surface deflection angle, positive 
def jon, trailing edge to the left; decrees. 


elevon, surface deflection angle, positive 
deflection, trailing edge down; degrees. 


rudder flare, split rudder deflection angle, Lett 


split rudder trailing edge left and right split 
rudder treiling edge right, pn = (Spr, + bpp 2; 


positive deflection; degrees. 


incidence angle between the orbiter and external 
tank, 1, = @ - 4,3 degrees. 


angle of sideslip of external tank. 
angle of attack of external tank. 
length of orbiter body; in. 

length of external tank; in. 
length of SRM booster; in. 


length of OMS nozzle, positive direction forward 
of exit plane; in. 


length of MPS nozzle, positive direction forward 
of exit plane; in. 


wing semi-span; in. 
vertical tail span; in. 
distance from component nose; in. 


lateral distunce from centerline; in. 


ye NOMENCLATURE (CONCTAIDD ) 
: PLOT 
Mol, OYMBOL DisINITION 
. vertileal distance measured from W.Le LOO (verthen] 
tall reterenee root chord); in. 
e. CW local wing chord; In. 
Cy CV local vertical tail chord; in. 
x/f., X/1LB longitudinal position/orbiter body lenyth. 
“Lop X/LT Longitudinal] position/external tank Lernrth. 
/f 5 X/18 longitudinal position/booster Lenjth. 
x/f ra X/LIM longitudinal position/OMS nozzle length. 
ep X/LNP longitudinal position/MPS nozzle length. 
ac x/CW local chordwise position/local wing chord length. 
x/e, X/CV local chordwise position/local vertical tail 
chord length. 
y/b/2 ¥/BW local spanwise position/wing semi-span. 
a7 Dy Z/ BV local spanwise position/vertical tail span. 
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CONFT.GURATIONS TNVIGVeTGALID 


The O,030-seoLle aero londs model was a replien of the Gpaee Ghutb&ile 
Vehtele CA. Tt conslated of Lour major components; the orblter, the 
external oxygen and hydrogen tank (HE) und two solid rocket boosters (SRB). 


On the ascent configuration, the orbiter was strut mounted from the 
a HW? on @ Task Corporation MK XVI °.5-inch diameter internal balance. The 
lett SRB was strut mounted Lrom the ET on a Tusk Corporation MK XXII 1.5- 
inch diumeter internal balance. No attempt was made to simulate uctual 
inter-attachments. The ET was sting, mounted to the tunnel model support 
system on a Task Corporation 4.0-inch diameter internal balisnce. The 
right SRB was strut mounted symetrically to the let't side, but did not 
contain a balance. The orbiter configuration, designated xs Ona, con- 
sisted of By oCsD7W87V5R5M3Fh. 


The entry configuration consisted of the isolatcd orbiter, sting 
mounted to the tunnel model support system on a Task Corporation MK XXA 
>.e5-inch diameter internal balance. Midway through the OA12C test, the 
MK XXA balance was damaged and was replaced by the MK XXB for the high 
angles of attack. The orbiter was provided with deflectable elevons by 
means of interchangeable brackets, deflectable rudder by means of 1 pin- 
indexed hinge, and {nterchangeable rudders to obtain different specd 
brake flare angles. The main propulsion system engines were removed dur- 
ing entry configuration testing to provide sting clearance. <A cover 
plate was provided for the strut clearance hole. 


if 


The orbiter was instrumented with 374 preesure orifices on the left 
wing, left side of the fuselage, vertical tail, left OMS pod and engine, 
left and upper MPS engine and the base. The pressures were measured 
using eleven Scanivalve, Inc., S-type valve modules mounted internally 
(n five and a six gang unit). When tested in the entry configuration, 
the MPS pressures were not available for measurement. 


The left side of the ET was instrumented with 136 pressure orifices. 
These pressures were measured by means of 7 Scanivalve, Inc., S-type 
valve modules configurecé as one unit of 6 modules and one single. These 
valves were mounted internally in the tank. The left SRB had one ganjs 
of six 6-type modules to measure 102 pressures. The right SRB was not 
instrumented. The pressure transducers used in the valve modules were 
Statham PM 131 TC differential pressure transducers, with ranges of £10 
putd, #125 poid and £15 psid. Reference and calibration pressures were 
nedoured by the ARC micro manometers, 


‘one modifications were made to the model at the test site prior to 
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CONFIGURATIONS INVESYTGATED (CONTEND ) 


fhese were as Lollowss 


The torvard tip of the EL contuining, the retro rocket prekapre 
(Reference NR Drawilny VL78-VO00L8 ) was replaced with a flush 
0.00 Inch radius nose (Model ueale). The new nose had t'tve 
pressure taps; one in the nose und four more uft ot the nose 
on the vertical and norizontal uxis on a 0.315 inch radtus. 


The ET balance cavity was enlarged by one inch on the diameter 
(from 5 inches to 6 inches) to provide clearance for cable 
routing and eliminate balance interference, 


The clearances around both the orbiter and the SRB struts were 
Opened to approximately 1/8 inch to prevent interference. 


An alternate rudder hinge pin was provided to give a rudder 
deflection of +15 degrees. 


Refore and during the tests various model discrepancies developed 
or were discovered, These were generally minor and had only a nepligible, 
ir any, effect on the data, Significant discrepancies are noted below: 


l. 


ARC Facility Run Nos, 


i 


Pressure orifices P171 and P173 on the OMS pod base were 
omitted, 


During the test certain pressure taps developed leaks or 
became plugged. Data from these taps are questionable and 
should be used with caution. Difficulties in checking may 
have resulted in erroneous indications of leakage. Repairs 
were made to correct leaking or plugged pressure instrumenta- 
tion, whenever possible, as the test progressed. ‘The follow- 
ing list gives those taps that were indicated as bad on the 
various leak and response checks: 


Orifice numbers with questionable pressure 


data 
a=} 72, 163, 47 
5-118 31, 100, 123, 163, 201, 47 


119-160 16, 98, LOL, 107, 333, 4e7 


Lol-170 16, 98, 101, LOT, 333, UeT + 306, 307, 


30%, 38, 330, 33%, 356, 357, 375 


Lh 


| 





ARC Facility 
ni 


Six) 


O'x7' 


= ih ak rid *T; SS 


CONFIGURATIONS INVESTIGATED (CONCLUDED) 


Run Noo. 


171-180 


183-189 
1902011 


200-F 34 


035-285 
286-300 


301-305 
306-333 
340-396 


Orifiee numbers with questionable pressure 
data 


16g, 583 75, P85 Ry LOT, AOL, Si Bal, 
238, 307, 307, 365, Noy” 


Sume an (171-187) #7, WN, 905 
Same us (171-18?) 


20, 2h, Ph, Th, 326, 327, 336, beh, bev, 
752, 868, 871 


Th, 326, 307, 336, 4eh, 487, 752, 868, 871 


ibe 107, 115, lek, 129, 138, 326, 3°7, 336, 
27 


Th, 326, 327, 336, 427 
Th, 326, 327, 4e7 


3 325,326, 327, heh, hey, 526, 752, 868, 
71 
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Anes 


Ames 
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Li x L)- vb, Trannonde 


The Ames LLox llePoot Tranvonle Wind Tamed tooo varlable density, 
Closed return, cantbluuous low type. Title tumed has an odjusbable 
novsle (two Mextble walt) and a alobted test seetlon to pormit 
bransonie testing over ou Meeh namber range continously verdabile 
from O to 1./l. 


GO x ‘felt. tupersonic 


The Ames 8 x ‘(-Noot Superuonie Wind Tunnel is a cloved-return, 
variable-density tunnel with a 8- by 'f-foot reetanyvulur test 
section. The nowwle hus flexible ulde walls with fixed upper und 
Lower surfaces, Mach number range is continuously variable from 
ONS to 3.5. Tunnel stagnation pressure eun be varied t'ronm 0.3 to 
0 atmospheres and Reynolds number per Loot varles from 1.0 x Loo 
to 5.0 x Lob, 


Ox f-Ft. Supersonic 


The Ames 9 x 7-Foot Supersonic Wind Tunnel isu a variable density, 
continuous flow type with an adjustable noyule to permit supersonic 
testing over a Mach number range continuously variable from 1.5 to 
265. The nozsale is of the asymmetric, sliding-block type in which 
the varlation of the test section Mach number is achieved by trans- 
lating, in the streamwise direction, the fixed-contour block that 
forius the floor of the nozzle. 
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DATA REDUCTION 


Gtandard precoduren were wttideed te radueo foree and pressure date 
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DATA SET/RUN NUMBER COLLATION SUMMARY 


PARAMETERS/VALUES 





CONFIGURATION 





81-727 (@AI2C) 












se 
5 ad 


DATA SET 
IDENTIFIER 





EST 









~~ o™ | 


: ay 
SARS 


ys 


‘a> 


COEFFICENTS 


aor g 





v} 
uJ 
ad 
2 
O 
uJ 
Ba 
Y 
77) 











a ee ee re ee ee ee ee a ee ee a), |, 


TABLE TIT, MODE, COMPONENT DIMENATONAT DATA 


| MODEL COMPONENT: __m10_ Body 


GENERAL DESCRIPTION: Fuselage, 2A Confifuration, Lightwoipht Orbiter, per 





noatockwell Lines VL70-000089 "B," 


ET CT SSCS SET SI aC OS SSS andorra eames 


Scale Model = .030 


Oa ee PS Sa a aan mrss 


VL70-000089 "BY 
VL70-000092, 93, 94 "A" 


DRAWING NUMBER: 





DIMENSIONS: 


Length. on 
Max.-Width . mm (eX, = 1528.3) 
Max. Depth ~- IN. (@X, = 180.52) 
Fineness Ratio 
Area— py 2 
Max. Cross-Sectional 
Planf orn____-- areas ee 
Wetted 
- Base 


¢ ‘ 
FT] < woe ‘ ° 
¢ tad ys pies hop oe 78 @ thea it i» 
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FULL-SCALE 


A328. 3 
265.0 


. 248.0 


5.012 


560k 





MODEL SCALE 


39.8490 
7.4400 
§.012 
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TABLE TIT, (CONTENUED) 


MODEL COMPONENT: canopy oh 






GENERAL DESCRIPTION: _2A Configuration par Linen V70-000097 


me wae Dene foe epee a Tee ES EES ELLE ‘OCTET TTR IE TI EET ERE TTI SE 


| Scale Model. = .030 | 
DRAWING NUMBER: yi70-200092 
DIMENSIONS : ~ BULLeseate MODEL SCALE 
Length... (sta FWD Bulkhead) | 391.0 | 11.730 
Max. Width (7.5. Bulkhead ) 560.0 16.800 


Max. Depth (WP = 42.9 22 to = 500) 





Fineness Ratio 


Area 


Max. Cross-Sectional 


t 
Planform 
aE EIS (etic terme rept tee ree aaa 
Wéetted___ 
APES ES eT AT a ee 
+ of * ' ¢ 
. F + * 
., Base ‘eae ) 
° * ot : 
Wns * “a ; . rs \- , eee . ae 
r ¢ 
: ‘< vos ' +. tot 4 » -' . = : + »_%  @F 
e : et sage fotehy. ce rs ; id ¢ fs » + a 
" aor ' : ; : 
’ 2 ‘ e ra be . + é . A ‘ 
% . 'e a + te ota ry e 
et . ” 
8 \ cat x 
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TABU CTT, (CONTEND ): 


MODEL COMPONENT: arid. wlater Houning De i 








GENERAL DESCRIPTION: 2A Configuration por Rockwol), Lines V1,70-00009'3 

















Scale Model = .030 


,s 








DRAWING NUMBER: VL70-000093 

DIMENSIONS: FULL-SCALE MODEL SCALE 
Length ~ IN. 881.00 26 .4,30 
Max. WidthIN. 51.00 1.530 
Max. Depth ~ IN. 7 | 7 23.00 690 





Fineness Ratio 





Area-. 


Max. Cross-Sectional 


Planform pate enn 

Wetted Seeeteaies disdain tates 
- Base. — 7 <saleesanaiee 
o ei... wean we * Tol ele 


WP = 500.0 IN. FS 
X.426.0 to 1307.0.IN. FS 
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TABLE, TIT, (CONTINUED ) 
MODEL COMPONENT: WING-W87 New Light Waight Orbiter beet he eee 


GENERAL DESCRIPTION: Opbiter Confipuration Per Linas VL70- 000094. 
NOPE: (Dihedral Anglo jin defined at the Jower surface of the Wing at the 15, 393% 


10 pDroliected Intec 





4 brah 


se of Grew lie aaa haath: tee tn en) 











Be afar Wl. ofo fn Oak © | 6 REC mene reece aeanenm toeat nen nese yeerte te eae BN eae 
TEST NO. | DUG. NO. _Vi.70-(0009)4 
tr puettinastaatihtmaineniditil CF SE SERIO RES ieee eS SETS 
DIMENSIONS: FULL}SCALE MODEL SCALE 
TOTAL DATA 2 
rea @0,. Ft 
Planform 2690.00 2 221.00 
Span (Theo In. , 936.68 _28.1004,0 
Aspact Ratio 24265 2 5 
Rate of Taper 1.177 1.177 
Taper Ratio 0.200 0 G00 
Dihedral Angle, degrees 4 56000 3.500. 
Incidence Angle, degrees 4.000 +3 00 
Aerodynamtc Twist, degrees 4.500 +3 000 
Sweep Back Angles, degrees 
Leading Edge 45.09 453.00 
Trailing Edge ~10 2h ~10.2h 
ii on Element Line 35.209 35 209 
ords: 
Root Loe B.P.0.0. 689, 2h 20 67720 
Tip, (Theo) B.P. 146834 a> \/A-> ee wlth 3220 
MAC a2 8). ml a 230 
Fus. Sta. of .25 MAC 1136.89 34 0670. 
W.P. of .25 MAC 299,20. _8.97840__ 
183.13 BL. of .25 MAC 082.43. ww O90 
ae y  Ft@ 1752.29 _ 1.57706 
rea 60 ® 6 
Span, (Theo) In.-BP108 to 468.341 1e0.08 "BL. 620K 0_ 
Aspect Ratio 2.058 2.058 
set! Ratio 25). 2h 51 
ords 
Root BP108 562.40 16.87.20 
Tip 1.00 b g } 
MAC 393.03 11.79090 
Fus. Sta, Of WA: MAC 1185.31 si gddt 
W.P. 7 a ST ACYL ae . 200021 
BL. of .25 MAC 143.7 _ 4.31280 
Airfoil Section (Rockwell Mod NASA) 
XXXX~64 
Root 2 oS h25 |: ee 10 
Tip 5 = 1.00 a oe or eee 
Data for (1) of (2) Sides 
Leading Edge Cuff 2 
Planform Area Ft 1203 80... 
Leading Edge Intersects Fus M. L. @ Sta 560.0 16.80 


Leading Edge Intersects Wing @ Sta 
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TABLE TTL. (CONTINUED ) 


MODEL COMPONENT: —Elevon #-18_. 





GENERAL DESCRIPTION: _ 2A Configuration Per .W-87. Reckwell Lines VL_70-000093 
Data for (1) of (2) Sides 








nT epensenenemmnmnnmnnnmmnenmnenennanan aa aaaaaas ne th EL a a AT FS CTY TT ae er ina = 9 aie cena ARS + SPT a eeenieninemnehenan iene 


Scale Model = .030 





nan Eee rT a aaemnememnmmmmntnmmnniimniihinettnettenimnemmianetetceiamnel OR ae A rhe nD tr 


ee ee iumenmmenanepemmenesminaimmentientienememanaaeas 


DRAWING NUMBER: VL_.70-000093 
: DIMENSIONS; FULL-SCALE MODEL SCALE 
: Span (equivalent) — IN. 353.34 10 .60020 
Inb'd equivalent chord 114.78 3 «4d, 30 
: Qutb'd equivalent chord 55.00 1.6500 
: Ratio movable surface chord/ 
on total surface chord 
At Inb'd equiv. chord . 208 208 _ 


At Outb'd equiv. chord 400 LOC 
Sweep Back Angles, degrees : 


Leading Edge 0.00 0.00 
Tailing Edge ~10, 2h ~10. 21, 
Hingeline 0,00 0.00 

Area Moment (Normal to hinge line) Ft? _1548.07_ 04180 | 


Product of Area Moment 


af 





—_—*} 
= 





TABIG TIL. CCONTENITH) 


MODEL COMPONENT: VERTICAL = V5 (Light Welpht Orbiter Confd guration ) 


. GENERAL DESCRIPTION: _Centerling Vortienl Tail, Double Wedge Airfoi] with Rounded 
Leading Edge 











Scale Model = .030 




















DRAWING NUMBER: VL70-000095 _ 
DIMENSIONS: ; FULL -SCALE MODEL SCALE- 
TOTAL DATA 
Area (Theo) Ft® 413.25 37192 
» ' hes) 
Span (Theo) In | 15.72 ae 
Aspect Ratio 1.675 1.675 
e Rate of Taper Q. 50 0.507 
Ps Taper Ratio | LOL, 404, 
= Sweep ners ie degrees 
Leading Edge ; up.008 eee 
= Trailing Edge 26.249 26.24 
a. is — Element Line 41.130 41.130 
ords: 
S Root (Theo) WP 268.50 8.05500 
€ Tip (Theo) WP 3 108.47 3.25410 
ae C 327-81 5 -994,30 
e We. P. of .25 MAC | Z 522 19.06566 
: BY L. of .25 MAC 0.00 0.00 
Airfoil Section | ae 
Leading Wedge Angle Deg 10.000 10.000 
Trailing Wedge Angle Deg 1, 920 14.920 
‘Leading Edge Radius IN. 2.00 .06 


Void Area Ft 13.1 .01185 
Blanketed Area Ft< 12.67 - .01140 
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MARL TILT. (CONTINUED ) 


MODEL COMPONENT: __Re5 Rudder 


GENERAL DESCRIPTION: _2A Configuration per Rockwell linen VI. 70-000022__.. 
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Ho Scale Model © 0030 nn 
DRAWING NUMBER: VL 70-000095 
\ DIMENSIONS: FULL-SCALE MODEL SCALE 
| | Area ~ Ft? 106,38 _ fc) 
Span (equivalent) ~ IN. 01,0 6.030 
Inb'd equivalent chord 91,585 2.7755 
Outb'd equivalent chord 50.833 1.52499 


Ratio movable surface chord/ 
total surface chord 


At Inb'd equiv. chord | 0,400 _O.L00 
At Outb'd equiv. chord 0,400 0,00 
Sweep Back Angles, degrees an | 
Leading Edge _ 34.83 34.83 
Tailing Edge 26.25 32625 
Hingeline 34.83 | is 
Area Moment (Normal to hinge line)~ Ft? — 526,13 O12) | 


Product of Area and Mean Chord 
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VWABLE LIT. (COWL NU I) 


MODEL COMPONENT: OMS Pod -M3 
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GENERAL DESCRIPTION: _2A Lipht Woipht Configuration per Rockwell Lines 
' VL70-000094L 4 
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DRAWING NUMBER: VL70-00009/,A - 

DIMENSIONS: | FULL-SCALE MODEL SCALE 
Length a | 34.6.0 10 .380 __ 
Max. Width xX = 1450.0 108.0 3.240 
Max. Depth X, = 1500.0 193.0 3.390 


Fineness Ratio 





Area 
Max. Cross-Sectional 
Planform | 
Wetted 
: _ Base 


a :® 
ae ° a 9 @,- t) * > on 
@ ars + % 
*s $s” e e * ' ae (Mee o @ 


2 tf 
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. * 
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D of OMS. Pod 

WP = 463.9 IN_FS WP 400 + 63.9 = 463.9 
BP = 80.0 IN. FS | 

Length 1214.0 to 1560.0° = 346.0 IN. FS 
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TARLE ILD, (CONTINUED) 
MODEL COMPONENT: PL Baly riep ; ? 


GENERAL DESCRIPTION: _2A Configneation per Rockwell Lines VI,70-O00094A 


Scale Model = Ot 








DRAWING NUMER: VL70-O00094A 
DIMENSIONS : FULL-SCALE MODEL SCALE 
Length 8), .70 2.541 
Max. Width | 265.00 7.950 
Max. Depth : 
- | Fineness Ratio 
Area ~. Ft2 


TENTION ETL NTE 
Se 


Max. Cross-Sectional 


Lienh 


Planform a Uy2.64 128387 
Wetted 
: Rase FL? as J! ee 38.65 0347 
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TABLIG TIL, (conrrnuln) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT : CO 4eRoonter folid Rocket Motor 





GENERAL DESCRIPTION JA Conti gurntlon Por Rockwell, Linea VLP7-O000L? 


& VTi -O0006]L "R" 
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Body of Revolution; Nata for (1) of (1) Sides 
Pee ieee el oes eS ne Se a 


am Seale Model = .O30 
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DRAWING NUMBER: _vi_ 71 -0000L@ 














DIMENSIONS : FULL SCALE | MODEL SCALE 
Length ~IN. 2.0 51.96 
Mox Width (DIA) IN. BSRM Tank 42.0 4, 260 
Cs one Max Depth (DIA) Aft Skirt 259.0 este (2 
Fineness Ratio L/D 6.687 __ 6.687 
Area ~ Ft° ee ee 
Mox. Cross—Sectional (Art 305237 » 32928 
Planform sl ee |e 
Wetted a ae ee 
Bose es 
Ref’. 


FS (Orbiter) = 0.00 = 747.99 IN. ET = 200.0 IN. BSRM 
WP (BSRM) = WP 4oo(orbiter) - 34.413 = 55.587 IN. 


BP (Orbiter) = 0,00 = 043.0 IN. BSRM 
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TABLE ITI. (CONCLUDED) 


MODEL COMPONENT: __EXTRRNAL ‘TANK ~ 19 


GENERAL DESCRIPTION: 2A Confireuration 





NOTH: T9 identicn 1 to T8 W/O retro piz., nose w/39"h F 





4 Geach A 


DRAWING NUMBER NONE 


DLE NSION: 


Length - IN. 
Mox Width (Dia) - IN. 
Max Depth 
. : Fineress Ratio L/D 
Areo - FT2 
Max Cross-Sectional 
: Planform 
- a Wetted 


Base 


Nose, Radius » IN, 
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FULL SCALE 
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MODEL SCALE 
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